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Abstract 
The long cane has been the most widely used mobility aid for the visually impaired people in spite of many other aid 
systems．The purpose of this study was to investigate canes that are currently being used at the special needs education school 
for the visually impaired and to produce new long canes experimentally and evaluate it for visually impaired children. An 
8-item-questionnaire was developed and distributed to 71 all the Japanese special needs education schools for the visually 
impaired. 83.1% subjects who received the questionnaire completed it properly. The new types of the long cane were 
assessed for their ability to transmit the vibration and their sensitivity to tactile information, flexibility, and durability. The 
materials that are used in new long cane shafts were carbon fiber, aluminum and composite material of carbon fiber and 
aluminum at three kinds of the most commonly used materials. The tips that are used in new long cane were standard 
(pencil), marshmallow, and teardrop at the types of three categories. According to questionnaire results, the visually impaired 
children tend to use a straight cane, and a rubber golf grip standard-type cane tip in the special needs education school for the 
visually impaired, even though there are many kinds of cane tips. In these experiments of the new long cane, it was found that 
the lightweight canes, the regulating mechanism of cane's lengths and the combination of tips and grip might be associated 
with a visually impaired children's performance.  
Key words : Long cane, Tip, Shaft, Grip, Visually impaired children 










のシンボル的な役割の３つの機能を有しているといわれている（Solomon, 1988, Hill and Ponder, 1977）．その中で
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を知るための有益な情報源となり得るといわれている（Schenkman, 1986, Brisben et al., 1999）．そのため，過去に
は白杖の性能に関する研究が数多く行われている．たとえば，各材質の白杖シャフトによる柔軟性，振動伝達性
を調べ，どのような白杖シャフトが優れているのかを論じたものや白杖の長さと重量による操作性への影響を論
じたもの（Rodegers and Wall Emerson, 2005）．白杖に伝わる振動とタッピングよって生じる音などから地面の材質
を判断することを論じたもの（Schenkman, 1986）. 視覚障害者の白杖によるタッピング操作での手腕振動伝達測
定を行い，手腕における振動障害のリスクを検討したもの（Morioka and Maeda, 1998）.白杖操作における上肢の
筋負荷の影響を論じたもの（Doi et al., 2013）．白杖の構成要素の好みを調査したものがある（Ambrose-Zaken, 2005）．
しかしながら，これらの研究においては，白杖シャフト本体のみを対象としたものばかりであり，白杖シャフト
及びグリップ，石突きの構成要素における総合的な機能評価をおこなった研究ではなかった．白杖における石突















た．調査期間は 2012 年 4 月から 2013 年 4 月までとした．アンケート調査項目は表 1 に示す． 












ことが 47.5％，低学年用の軽量白杖が 33.9％，石突などの機能性向上 18.6％となっていた．これらの結果より視
覚障害児専用白杖として求められる機能が表3のように明らかになった． 
Table 2 Questionnaire survey result of the Japanese visual impairment school's long cane 
 Number of questionnaires Total     (%) 
Number 
 Total     59      83.1 
1. What type of the long cane does pupil use at your school?
Straight type     37     62.7 
Folding type  7     11.9 
Both Straight and Folding type   15     25.4 
2. What materials are the shafts of the long cane at your school?
Aluminum shaft    10     16.9 
Carbon shaft    25     42.4 
Fiberglass shaft    24     40.7 
3. What type of tips does pupil use at your school?
Pencil    40     67.8
Roller    8  13.6
Both Pencil, Roller and Palm   11     18.6 
4. Which part of the long cane is broken mainly?
Shaft    14     23.7 
Tip   40     67.8 
Shaft and Tip  5      8.5 
5. How long is the useful life of tips at your school?
1 to 3 years    38     64.4 
3 to 5 years    10     16.9 
More than 5 years   11     18.6 
6. What materials are the grips of the long cane at your school?
Rubber grip of golf    56     94.9 
Plastic grip    3      5.1 
Other  0      0.0 
7. How many hours does your school perform the long cane techniques training per a week
Between 1 and 2 hours    42     71.2 
  Between 2 and 3 hours    11     21.2 
Between 3 and 4 hours 4  6.8 
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8. What is necessary function about the long cane?
Function of length adjustment and good vibration transmissibility    28     47.5 
Reduction in weight    20     33.9 









度は 45，25, 15（ASKER-C）の3種類とした．   
Table 3  The important functions of the long cane made for the visually impaired children 
・ Function of length adjustment and good vibration transmissibility
・ Reduction in weight
・ Functional improvement of tip
Table 4 List of the long canes made for the visually impaired children 
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Fig.1  Pencil tip. The type of cane tip. Fig.2  Teardrop tip. The type of cane tip. 




軸加速度計(Type 4507-B-004 Brüel & Kjær)が取り付けられる．インパルスハンマ（ENDEVCO：Brüel & Kjær）を
使って予め決められた加振点に振動を加える．その振動信号はデータ集積装置（TYPE PULS 3109：Brüel & 
Kjær）に集められる．サンプリング周波数は 2000Hzである．このデータを解析ソフト（PULSE Labshop version10.1 
Modal Test Consultant: Brüel & Kjær)により固有振動数をFFTにより算出する．また，図5は加振点移動法による
加振点及びピエゾ型3軸加速度計(Type 4507-B-004 Brüel & Kjær)の取り付け位置を示す．
Fig.4 Vibration experimental apparatus．An experimental apparatus is presented for getting of accurate frequency response 
function. The vibration of the long cane is detected by 3-axis acceleration sensor, and vibration information is extracted from 
a vibration signal based on FFT analysis. 
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Fig. 5 Excitation point and 3-axis acceleration sensor fixed position. An excitation point in one point of the cane is excited, and a 


























その結果，いずれの項目においても使用順における順序効果は見られなかった（表 6，表 7，表 8，表 9，表
10）．図 6 から図 9 は，SD 法による 10 名の被験者の主観的申告に基づく視覚障害児専用白杖使用時の各項
目における使用感覚の平均評価値を示す．ここで，使用感覚の評価値は，+3 を「非常に良い」，+2 を「かな
り良い」，+1 を「良い」，-1 を「悪い」，-2 を「かなり悪い」，-3 を「非常に悪い」とそれぞれ定義し，6 段階
に分類した．本研究では 9 種類の白杖を試作した．試作白杖は長さの調整可能な 2 種類のタイプ（600mm か








ることが明らかになった．また，図 8 では被験者の白杖操作手の握力平均値 10kg をもとに使用感覚におけ










Table 6  Effects of response order effect on cane's length       Table 7  Effects of response order effect on cane's weight 
Table 8  Effects of response order effect on vibration Table 9  Effects of response order effect on cane's tip 
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Table 10  Effects of response order effect on cane's weight 
Fig. 6 Length characteristics by semantic differential technique 
Fig. 7 Cane’s weight characteristics by semantic differential technique 
Fig. 8 Grip strength characteristics by semantic differential technique 
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伝達性における使用感覚の評価に大きく関係していることが明らかになった．(Kim et al., 2010)は, 白杖の石突の
種類と操作方法について論じた．その中で白杖使用者の特性と歩行環境に適した石突の種類と白杖操作方法を選


















いる(Kim et al., 2010．それゆえ，今後は，ツー・ポイント・タッチ・テクニックによる視覚障害児専用白杖にお
ける官能評価試験を行うことや多くの被験者に評価していただくことが今後の課題といえる． 
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